In severe varus knee deformity, image-free computer navigated total knee 21 arthroplasty (TKA) may result in a malaligned knee. The aim of this study was to 22 
Introduction 39
Large varus deformities may be predisposing factors to suboptimal component 40 6 varus/valgus and anterior/posterior slope of 0°. The tibia was cut perpendicularly to the 96 tibial mechanical axis and the navigation computer confirmed that alignment did not 97 change significantly. All bone spurs of the distal medial and lateral femur and the 98 proximal medial tibia were removed. 99
With the knee at full extension, the medial soft tissues of the knee were released first, 100 then the overall soft tissues balance was adjusted and measured for straight alignment. 101
The medial and lateral sides of the distractor (Distraction clamp, B.Braun Aesculap, 102
Tuttlingen, Germany) were separated at equal forces. The gap distance was then 103 analyzed with the navigation computer. When there was a discrepancy between the gaps 104 at extension and flexion, some looseness of the joint at flexion was permitted. However, 105 while the lateral side was allowed some leeway, the medial side was made to be tight. 106
Release of medial soft tissues was performed based on the procedure described by Clayton 107 et al [16] . First, the deep layer of the medial collateral ligament (MCL) was released, 108 removing any ostephytes from the medial tibia and femur as required. Second, the 109 superficial MCL was released, followed by the gradual release of the tibial insertion of the 110 semimembranosus if required. Third, the pes anserine tendons were detached from the 111 tibia if medial tightness further remained. This procedure was performed gradually such 112 that the medial and lateral gap difference was less than 3 mm at both full extension and 113 90° flexion [17, 18] . The amount of femoral cut was determined by adjusting the femoral7 component size, rotation angle, and the insert size such that the joint gap was 115 rectangular at extension and flexion. 116
Rotational alignment of the tibial plateau was corrected using ventral marking. 117
Internal rotation was avoided in all cases. Tibial and femoral trial implants were used to 118 check component angles and lower limb alignments in flexion and extension before final 119 component implantation. None of our patients required bone augmentation during 120
surgery. 121
Postoperatively, femoral component angle (FCA), tibial component angle (TCA), and 122 MA were examined on weight bearing full-length standing radiographs (Fig 1C,D) . Table 1 
